equilibration, a set of separate solutions were prepared in cuvettes, allowed to equilibrate (30-120 minutes) and the absorbance of the solutions was measured.
Determination of binding constants (K HI ) between organoboron acid host and Alizarin Red S indicator.
A solution of Alizarin Red S (guest) was prepared (solution A). This solution was then used as the parent solution to prepare a host (organoboron acid) solution (solution B). Both solutions were adjusted to pH 7.0. Titration experiments were carried out by adding aliquots of solution B to a fixed volume of solution A by syringe and measuring the absorption spectrum upon achieving equilibrium. The elapsed time between addition of sample and absorbance measurements differed depending on the host used (~1 minute for 2-fluoro-5-nitrophenylboronic acid and up to 10 minutes for diphenylborinic acid). Concentrations of host were chosen to yield data such that the occupancy ratio β = [complex]/[guest] total would fall in the range 0.2 < β < 0.8 as described by Hirose.
2 Changes in the absorbance of the UV-vis spectra were employed in determinations of K HI . Graphs of ΔA (change in absorbance at 487 nm for diphenylborinic acid (1a); 454 nm for 2-fluoro-5-nitrophenylboronic acid (1c)) against [host] were curve-fitted to a 1:1 binding isotherm (eq. 1, see section II for derivations), using Igor Pro 5.0 (WaveMetrics,
Inc.). (1)
A obs is the observed absorbance, A I is the absorbance of the unbound indicator, Δε = ε HI -ε I (ε HI and ε I are the molar absorption coefficients of the host-indicator complex and the indicator, respectively), I t is the total concentration of indicator and [H] is defined by the quadratic,
where H t is the total host concentration. 
A obs is the observed absorbance, A I is the absorbance of the unbound indicator, Δε = ε HI -ε I (ε HI and ε I are the molar absorption coefficients of the host-indicator complex and the indicator, respectively), I t is the total concentration of indicator and [H] is defined by the cubic,
where H t and G t are the total host and guest concentrations, respectively. 
S4 where x 1 is a first approximation to a root of f(x), f'(x) is the first derivative of f(x), f(x) represents the function described by equation (3) 
II. Derivations of Binding Equations
Derivation of equations describing binding (K HI ) between organoboron acid host and Alizarin Red S indicator.
The equilibrium between the host (organoboron acid) and indicator (Alizarin Red S) is described by equation (5),
where [HI] , [H] and [I] are the concentrations of host-indicator complex, unbound host and unbound indicator, respectively and K HI is the host-indicator equilibrium constant.
The mass balance equations for the indicator and host are described by equations (6) and (7),
where I t and H t are the total concentrations of indicator and host, respectively.
Solving equation (6) for [I] and equation (7) for [HI] , substituting into equation (5), expanding, rearranging and collecting like terms yields the quadratic equation (2).
By applying the Beer-Lambert Law to the indicator-host system, and substituting a cell length of 1 cm, equation (8) can be obtained, which describes the observed absorbance with respect to the indicator and host-indicator concentrations.
(8)
A obs is the observed absorbance at a given wavelength and ε I and ε HI and are the molar absorption coefficients of the indicator and indicator-host complex, respectively.
Solving equation (6) for [I] , substituting into equation (8), expanding and collecting like terms yields equation (9). (9) Substituting for the absorbance of the unbound indicator, A I , and defining Δε = ε HI − ε I and substituting yields equation (10). (10) Solving equation (6) 
which upon substitution into equation (10) yields equation (1).
(1)
Derivation of equations describing binding (K HG ) between organoboron acid host and diols and related substrates via indicator-displacement assay.
The equilibria between the host (organoboron acid) and indicator (Alizarin Red S) and host and substrate (guest) are described by equations (5) and (12), The mass balance equations for the indicator, host and guest are described by equations (6), (13) and (14),
where I t , H t and G t are the total concentrations of host, indicator and guest, respectively.
Solving equation (6) for [I] , substituting into equation (5), expanding and rearranging in terms of [HI] yields equation (11), (11) and by analogy, solving equation (14) for [G] , substituting into equation (12), expanding and rearranging in terms of [HG] yields equation (15).
S7 (15)
Substituting equations (11) and (15) into equation (13), expanding, rearranging and collecting like terms yields the cubic equation (3). (3) Equation (3) describes the indicator-displacement in terms of one unknown variable [H] and can be applied in the fitting to the modified Beer-Lambert equation (1), which was derived in the previous section.
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III. UV-Vis Titration Data
For binding constants calculated based on UV-Vis titrations, changes in absorbance A are plotted against substrate concentration (M). The curves obtained by fitting to a 1:1 or competitive binding isotherm are shown. Complexes of organoboron acids with substrates 1a---Catechol Imaginary frequencies: none E = -869.8615296 ZPE correction: 0.2719726 
1a---Glucose
Imaginary frequencies: none E = -1174.3569429 ZPE correction: 0.3586383 
1c---Catechol
Imaginary frequencies: none E = -1017.8326772 ZPE correction: 0.1903144 
---------------------------------------------------------------------
